The importance of the dependence on Bjorken{x of the cross section for deep{inelastic ep di raction is emphasised. It is proposed that an accurate measurement of a comparison of the Bjorken{x dependence of this cross section with that of the totally inclusive ep cross section may well be the best way of determining the properties of the pomeron and whether they are universal and thus consistent with factorisation. Results of such a comparison in the form of a measurement of the ratio r D(3) ( ; x; Q 2 ) of the deep{inelastic di ractive and total cross sections are reviewed and discussed. The x dependence of the measure r D (x; Q 2 ) of the total contribution of di raction to deep{inelastic scattering is also presented and its signi cance stated.
Introduction
Di ractive deep{inelastic scattering o ers a unique possibility of testing QCD dynamics at low x and of elucidating the origin of the pomeron (IP). The IP is a generic name to whose exchange may be attributed the mechanism responsible for production of nal states with large rapidity gaps. In the Regge formalism the IP is represented by a trajectory 1] IP (t) = 1 + 0:08 + 0:25t, where t is the four-momentum transfer squared between the interacting particles. The parameters of this trajectory, nowadays called the \soft pomeron", determine in soft hadronic interactions the energy dependence of the total, elastic and di ractive cross sections. In soft interactions the IP trajectory turns out to be universal.
Within perturbative QCD, the IP is expected to be non-universal. In deep{inelastic scatter- , the triple Regge formalism is expected to be valid leading to a Q 2 dependence typical of a leading twist contribution and an energy dependence typical of the soft IP 3] . Should this picture be valid, one would expect a very di erent energy and Q Di ractive Cross Section It is necessary to explain carefully the basic formalism in terms of the appropriate variables. We introduce the two variables used to described di ractive scattering: the fraction of the proton momentum carried by the (generic) IP Obviously here is the ne structure constant. 
If factorization indeed holds and is independent of , the same should hold for the di ractive cross section integrated over a range of as long as the low range is not too close to the kinematical boundary, within the x range studied. Let's assume that the IP observed in deep{inelastic scattering is the same as the one governing soft interactions. In that case any di erences between the observed x dependences of the cross sections for deep{inelastic di raction and deep{inelastic scattering, that is for any variation of r D(3) ( ; x; Q 2 ). The x dependence of the deep{inelastic di ractive cross section is thus consistent with the rise with decreasing x of the deep{inelastic scattering cross section (that is of F 2 ), namely / x ? with 0:19 to 0: 25 13] . However the experimental precision of this rst measurement of F D (3) 2 is limited { superimposed is a best t of a universal dependence r D(3) / x ?m for which m = ?0:06 0:06(stat.) 0:08(syst.). The acceptability of this t of a universal dependence to the measurements implies factorisability of the IP ux at the level of experimental precision of this measurement, restating the result in 6] expressed in terms of x IP . The consistency of m with 0 quanti es the lack evidence for any signi cant di erence between the x dependences of the di ractive and total deep{inelastic cross sections.
Interpreting the result in gure 2 in terms of the manifestation of the IP in deep{inelastic di raction (DIF) and in deep{inelastic scattering (DIS) requires use of the following equations, which arise in simple Regge phenomenology 12] applied to di ractive and total p cross 
Note that equation 5 is equivalent to equation 3 above in which, ignoring shrinkage, = 2 DIF IP (t = 0) ? 1.
The presence or not of any shrinkage depends on the t dependence of IP (t). Its e ect on this expression for r D(3) depends also on the t dependence of the cross section Thus the identi cation of any contribution to deep{inelastic di raction which may be attributed to a IP which is harder than the universal IP of soft hadronic physics requires more accurate measurements of the Bjorken{x dependences of r D(3) (or F D (3) 2 ) and a careful analysis of them using the appropriate Regge phenomenology. However this present result, which is no more than a reworking in terms of the Bjorken{x dependence of r D(3) instead of the analysis of the x IP dependence of F D(3) 2 published in 6], may be the way to gain insight, when experimental accuracy improves, into the details of the nature of deep{inelastic di raction and the IP. In turn, this may lead to better ways of analysing the QCD structure of di raction than hitherto has been achieved, namely by using the variables and x IP in a picture involving the structure of the (more or less factorisable) IP 12, 16, 17].
The Total Contribution of Proton Di raction to Deep{
Inelastic ep Scattering
The simplest question that can be asked concerning the Bjorken{x dependence of the contribution of di raction to deep{inelastic ep scattering is that of its sum total. Such a measurement, which is also of course just the W 2 dependence of the total di ractive p cross section at F 2 18, 19, 20] .
The de nition of a \sum total" of di raction is a matter of convention. For all deep{inelastic ep scattering, the presence of a leading particle or cluster of particles (of relatively low mass) in the overall hadronic nal state speci es an x IP . The choice of a di ractive interpretation of this scattering is a matter of de nition of a range in x IP , namely that it be small, usually < 0:1. There is also a lower kinematic limit in x IP arising because x = x IP so that x x IP . This lower limit has an important e ect in any quanti cation of a sum total of di raction as a function of x.
The measurement of F ) quantify the total contribution to deep{inelastic ep scattering due to proton di raction. The interesting question which now arises is exactly how this di ractive contribution should be taken into account in DGLAP (or otherwise) based QCD analyses of the proton structure function F 2 at low x and the extraction of parton distribution functions (pdf's) of the proton 18]. There as yet seems to be no conclusive answer 19, 20].
Conclusion
The expectations for the Bjorken{x dependence of the di ractive deep{inelastic cross section have been outlined with reference to their sensitivity to pomeron dynamics. They are discussed in terms of a measurement of the comparison of the x dependence of this cross section with that for the total deep{inelastic cross section. The ratio r D(3) ( ; x; Q 2 ) of these cross sections may be the most precise way of establishing both the nature and the uniformity of pomeron dynamics, and thus the degree to which the di ractive deep{inelastic cross section may include a term describing a universal pomeron ux.
Using measurements at HERA of the x IP dependence of F D
2 by the ZEUS I analysis and of r D(3) ( ; x; Q 2 ) by the H1 experiment, it has been shown that the accuracy of present measurements of deep{inelastic di raction are not yet su cient to establish a distinction between the \hard" pomeron, as manifest in the x dependence of the proton structure function F 2 , and 6 
